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DETAILED ACTION 
Claim Rejections - 35 USC§102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2 1 (2) of such treaty in the English language. 

2. Claims 1,4,5,8-10,17,26,27,29-33,35 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Bao et al (US 6,792,049). 

Claims 1, 26 and 27. 

Bao et al discloses (see Fig. 3) a method and apparatus for transmitting data from a 
transmitter (310) over a communication link (320) to a receiver (330) in a communication 
method in a time division duplexed communication system (see col.6, lines 23-25) comprising, 

receiving "a first transmission" from the receiver (see col.4, lines 34-35), 

estimating characteristics of the communication link based on the received first 
transmission (see col.4, lines 35-37), 

coding and modulating the data based on one or more coding and modulation schemes to 
provide modulation symbols (see Fig. 1) 

preconditioning the modulation symbols based on weights derived at least in part from 
the estimated characteristics of the communication link (see col. 5, lines 2-45) and 

transmitting the preconditioned modulation symbols from the transmitter unit via the 
communication link to the receiver unit (see Fig.3). 
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Claim 4. 

Bao et al discloses transmitting pilot reference from the transmitter to the receiver. See 
col. 5, lines 47-49. 
Claim 5. 

Bao et al discloses implementing OFDM (see coll, lines 40-44 and col.6, lines 4-10) 
which uses a plurality of frequency subchannels. 
Claim 8. 

In a wireless communication, a transmission signal travels via a plurality of propagation 
paths between the transmitter antenna and the receiver antenna. 
Claim 9. 

The estimated channel parameters (see col.4, lines 34-38) "relate to frequency response 
of the propagation paths used to transmit the data to the receiver unit" since they are a 
representation of a frequency response of a communication channel. 

Claim 10. 

Bao et al discloses that the first transmission from the receiver is a training sequence, i.e., 
"a pilot reference," see col. 4, lines 34-38. 
Claim 17. 

Bao et al discloses a multiple variable QAM antennal elements (see col. 5, line 66- col. 6, 
line 3) describing transmitting data via a plurality of data streams coded and modulated with a 
respective coding and modulation scheme. 

Claim 29. 
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Bao et al discloses transmitting a training sequence, i.e., "pilot data," on a downlink to 
the receiver. See col. 5, lines 47-49. 
Claim 30. 

Bao et al describes a spatial diversity receiver in a TDD communication system (see col. 
6, lines 36-39), which is well established to have a plurality of antennas, a corresponding number 
of front end units, a spatial processor to process the received signal based on the channel 
characteristics and a decoder for decoding the received signal. 

Claim 31. 

Bao et al describes the receiver sending back its estimate of channel to the transmitter, 
implying that the receiver includes "a channel state information processor" for estimate the 
channel characteristics and "a transmit data processor" for sending the estimated channel 
parameters back to the transmitter. 

Claim 32. 

Bao et al describes that the receiver transmits a training sequence, i.e., "a pilot data," on 
an uplink, i.e., from the receiver to the transmitter. See col. 5, lines 47-49. 
Claim 33. 

Bao et al describes the receiver sending back its estimate of channel to the transmitter. 
See col.4, lines 28-34. 
Claim 35. 

Bao et al discloses the modulated signals received by the receiver is generated by the 
transmitter (see Fig. 3) comprising the steps of 
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coding and modulating the data based on one or more coding and modulation schemes to 
provide modulation symbols (see Fig. 1) 

preconditioning the modulation symbols based on weights derived at least in part from 
the estimated characteristics of the communication link (see col. 5, lines 2-45) and 

transmitting the preconditioned modulation symbols from the transmitter unit via the 
communication link to the receiver unit (see Fig. 3). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 6,7,13,14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Bao et 
al as applied to claim 1 above in view of Lozano et al (US 6,778,612). 

Claim 6. 

Bao et al discloses all the subject matter claimed, as explained in connection with claim 1 
above, except for MIMO comprising a plurality of spatial subchannels. Lozano et al describes 
that it is well established that an MIMO system improves transmission capacity as compared to a 
single antenna. See col. 1, lines 15-19. Thus, it would have been obvious to one skilled in the 
art at the time the invention was made to provide MIMO to the communication system of Bao et 
al for the purpose of increasing channel capacity as taught by Lozano et al. 
Claim 7. 



Application/Control Number: 09/887,225 Page 6 

Art Unit: 2634 

Bao et al discloses implementing OFDM (see col.l, lines 40-44 and col.6, lines 4-10) 
which uses a plurality of frequency subchannels. 
Claim 13. 

Bao et al discloses that the first transmission from the receiver is a training sequence, i.e., 
"a pilot reference,"col. 4, lines 34-38. 
Claim 14. 

Bao fails to disclose using a subset of frequencies for transmitting the pilot reference. 
However, it would have been an obvious matter of design choice to select a subset of 
frequencies, depending on the number of channels selected to transmit data. Furthermore, 
applicant fails to disclose any advantages of using a subset instead of all the frequency channels 
for the estimation of the channel parameters, lacking criticality. 

5. Claims 1 1 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Bao et 
al as applied to claim 5. 
Claim 11. 

Bao et al discloses all the claimed subject matter, as explained in connection with claim 5 
above, but is silent on the channels used to transmit the pilot reference. However, although Bao 
et al does not describe that the all frequency channels are used to transmit a pilot reference, it 
would have been a first approach that all the frequency channels over which data is to be 
transmitted are used to transmit the pilot reference since it is the objective of the pilot reference 
to estimate channel parameters. 

Claim 12. 
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Bao fails to disclose using a subset of frequencies for transmitting the pilot reference. 
However, it would have been an obvious matter of design choice to select a subset, depending on 
the number of channels selected to transmit data. Furthermore, applicant fails to disclose any 
dvantages of using a subset instead of all the frequency channels for the estimation of the 
channel parameters. 

6, Claims 16 and 18-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over Bao 
et al as applied to claim 1 above and in view of Vedrine (US 6,707,808). 
Claims 16 and 23. 

Bao et al discloses all the claimed subject matter, as explained in connection with claim 1 
above, but fails to teach receiving an indication of link quality and selecting the coding and 
modulation schemes based on the current channel quality. Vedrine teaches using an appropriate 
modulation and coding scheme depending on the current channel quality (see col. 5, lines 42-45). 
Thus, it would have been obvious to one skilled in the art at the time the invention was made to 
receive an indication of link quality and select the coding and modulation schemes of Bao et al's 
transmitter based on the current channel quality as taught by Vedrine for the purpose of using an 
optimum coding and modulation. 

Claim 18 

Bao et al discloses estimating a link quality at the receiver and provided to the 
transmitter. See col. 4, lines 28-33. 
Claim 19. 

Bao et al discloses estimating a link quality at the transmitter. See col.4, lines 34-42. 
Claims 20 and 21. 
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SNR is a most commonly used measure of a link quality and thus its use would have been 
obvious. 

Claim 22. 

Since a different modulation scheme carries a different data rate. The received link 
quality is indicative of a particular data rate to be used. 

Allowable Subject Matter 

7. Claims 2,3,15,28 and 34 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

8. Claims 24,25 are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin Y Kim whose telephone number is 571-272-3039. The 
examiner can normally be reached on 8 AM --5PM M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Chin can be reached on 571-272-3056. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



KEVIN KiM I 
PATENT EXAMINE* 



